(® AMONOFILAMENT BILLET CONSISTS OF A SINGLE NIOBIUM-TITANIUM BAR OF ABOUT 6-INCH
DIAMETER AND 20 TO 30-INCHES LONG, WRAPPED WITH NIOBIUM FOIL AND INSERTED INTO AN
8-INCH DIAMETER THICK-WALLED COPPER CAN. TOP AND BOTTOM END CAPS ARE ATTACHED
BY ELECTRON-BEAM WELDING. THE SEALED CAN {S EVACUATED AND COMPRESSED.

THE MONOFILAMENT BILLET IS HOT-EXTRUDED AT 600-700 C°
TO A COMPOSITE ROD APPROXIMATELY 1-2 INCHES IN DIAMETER.

THE EXTRUDED ROD 1S DRAWN DOWN (N
MULTIPLE PASSES TO A SMALLER SIZE.

(@ RESULTING BAR IS COMPACTED TO A HEXAGONAL-SHAPED
CROSS SECTION ABOUT 0.13 INCHES ACROSS, CUT INTO 20 TO
30-INCH LENGTHS, AND CLEANED.

() AMULTIFILAMENT BILLET S NOW FORMED FROM APPROXIMATELY

3,600 HEXAGONAL MONOFILAMENT RODS. THE RODS ARE TIGHTLY

PACKED INTO ANOTHER 12-INCH DIAMETER THICK-WALLED COPPER CAN,
WITH A CENTER COPPER ISLAND AND FILLER COPPER ADDED AT THE

EDGES TO REDUCE THE VOIDS. THE BILLET GOES THROUGH THE SAME
PROCESS OF COMPACTION, EXTRUSION AND DRAWING AS DESCRIBED
EARLIER, EXCEPT THAT NOW THE WIRE IS DRAWN TO THE FINAL WIRE

SIZE NEEDED FOR CABLE PRODUCTION. DURING THE DRAWING, THE

WIRE IS HEAT TREATED SEVERAL TIMES TO OPTIMIZE ITS CURRENT-CARRYING
CAPACITY. THE WIRE IS TWISTED JUST BEFORE THE LAST DRAWING STEP.

(P FINAL MULTIFILAMENTARY WIRE, 0.0255 INCHES IN DIAMETER
WITH 6 um DIAMETER FILAMENTS. THE CONDUCTOR FOR THE
RHIC DIPOLES WILL SUBSEQUENTLY BE CABLED FROM 30
SUCH COMPOSITE NbTi WIRES.

THUS, ONE MULTIFILAMENT BILLET YIELDS APPROXIMATELY
450,000 FEET OF WIRE, SUFFICIENT FOR ABOUT 3 RHIC DIPOLE MAGNETS.

STEPS IN THE PRODUCTION OF MULTIFILAMENTARY
SUPERCONDUCTING WIRE FOR RHIC



